INTRODUCTION 27 28
Vulcanoctopus hydrothermalis González & Guerra 1998 is a recently described 29 deep water species inhabiting hydrothermal vents. There are few studies dealing with 30 this species, which are mainly centred on its description (González et al., 1998 2008), behaviour Voight, 2008) and ecology (Voight, 2005) . 32
Considering anatomical, biogeographical and ecological reasons it was suggested that 33
MATERIAL AND METHODS 77 78
The animals were collected during the French cruise HOPE 99 from 1-21 May 79 1999, at 2631 m depth, in a hydrothermal vent site named Genesis, located at the East 80
Pacific Rise (12º48.7'N, 103º56.4W). The specimens were fixed in formaldehyde (4% 81 buffered in sea water) for 24 hours and then preserved in 70% ethanol. Spermatophores 82 were extracted from two mature males (44.3 and 45.8 mm mantle length with 40 and 24 83 spermatophores, respectively). 84
For transmission electron microscopy (TEM), sections of spermatophores were 85 fixed in 3.0% glutaraldehyde in 0.2 M sodium cacodylate buffer, pH 7.2 for 12 h at 4ºC, 86 washed in the same buffer for 4 h at 4ºC and then post-fixed in buffered 2.0% osmium 87 tetroxide for 4 h at the same temperature. After dehydration in a graded ethanol series, 88 the fragments were embedded in Epon, sectioned with diamond knife, double-stained 89 with uranyl acetate and lead citrate, and observed in a JEOL 100CXII TEM operated at 90 80 kV. 91 Spermatozoa measurements were taken using the imaging data processor NIS-92 Elements D 2.30. In order to describe the helicoidal structure of the acrosome we 93 measured the distance between spires in 9 acrosomes of both specimens. The distance 94 between spires was compared with the number of spires using simple linear regression. 95
96

RESULTS
98
Measurements made to both animals are summarized in Table 1 This equation shows that the separation between gyres decreases in a constant 102 rate towards the anterior tip (Fig.1) . Longitudinal sections of the acrosome show a 103 single helix arranged in 5 gyres around an inner cone, which exhibit dense striations 104 perpendicularly arranged to the long axis of the spermatozoon (Fig.2a) . The basal part 105 of the acrosome has almost the same diameter as the nucleus, decreasing in diameter 106
anteriorly. Between the plasma membrane and the acrosome membrane there is a little 107 space with electron-dense cytoplasm or periacrosomal material (Fig. 2a, b) . 108
The nucleus shows in longitudinal sections regularly disposed dense bands 109 throughout its length ( anterior part of the axoneme is surrounded by undefined material (Fig. 2d) , which 119 become ordered distally into nine well defined coarse fibers (Fig. 2f) . The nine coarse 120 fibers together with the axoneme constitute the axoneme-coarse fibers complex (ACF) 121 that is the axis of the flagellum (Fig. 2e) . 122
The flagellum is divided into three parts, middle, principal and end pieces. The 123 anterior part or middle piece (Fig. 2c, e) , is composed of enlarged mitochondria running 124 parallel to the ACF. Cross section at this level shows that there are ten mitochondria 125 constituting the mitochondrial sheath (Fig. 2f) . Middle piece end is marked by theannulus, which encircles the ACF (Fig. 2g) family that shares this peculiar nuclear fossa is Eledonidae, where the nuclear fossa is 162 composed of some microtubules immersed in a plug of very short dense material (Selmi, 163 1996) . Nevertheless, it is quite unlikely that Vulcanoctopus belongs to Eledoninae, due 164 to the unmistakable differences in the acrosome and nucleus arrangement. 165
Because Vulcanoctopus has biserial sucker seriation it should be assigned to the 166 subfamily Bathypolypodinae (Voss, 1988a, b) . However, as explained before, recent 167 molecular studies proved that the sucker seriation is a taxonomic invalid character 168 (Strugnell et al., 2009b ). Our study clearly shows that the sperm morphology of 169
Bathypolypus species differs from that of 
